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1.  Protocol  Type 

n  Greater  than  Minimal  Risk  1^  Minimal  Risk 

2.  Protocol  Outcome  Summary 

Were  the  protocol  objectives  met,  and  how  will  the  outcome  beneflt  the 
DOD/USAF? 

1)  Please  see  poster  for  detailed  results 

2)  The  data  is  relevant  to  the  DOD  and  shows: 

a.  When  consumed  appropriately,  5  Hour  Energy  does  not  prolong  the  QT 
interval 

b.  Blood  pressure  is  increased  but  is  not  elevated  enough  to  cause  an  acute  threat 

c.  DOD  personnel  should  not  consume  energy  drinks  outside  the  recommended 
doses 

d.  DOD  personnel  with  hypertension  or  those  of  older  age  should  exercise 
caution  when  consuming  energy  drinks 

e.  Current  evidence  does  not  warrant  a  cardiac  threat  enough  to  warrant  placing 
restrictions  on  the  appropriate  use  of  energy  drinks  by  DOD  personnel 

3.  Protocol  Status 

(Check  one  only) 

I  I  Inactive,  protocol  never  initiated 

f~~l  Inactive,  protocol  initiated  but  has  not/will  not  be  completed 
^  All  approved  procedures/uses  have  been  completed 
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Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  0MB  control  number. 

1 .  REPORT  DATE  2.  REPORT  TYPE 

11  FEB  2014  Final 

4.  TITLE  AND  SUBTITLE 

FDG20110007H  Evaluation  of  5  hour  Energy  drink  on  the  hlood  prei 
and  electrocardiograph  parameters  on  young  healthy  volunteers:  A 
randomized,  double  blind,  crossover,  placebo-controlled  trial. 

6.  AUTHOR(S) 

Dr.  Sachin  Shah,  Lt  Col  Michael  Lee,  Lt  Col  Nicholas  Milazzo,  Capt 
Anthony  Dargush,  Maj  Carolyn  Lacey 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Clinical  Investigation  Facility  David  Grant  Medical  Center  101  Bodin 
Circle  Travis  AFB,  CA  94535 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

Clinical  Investigation  Facility  David  Grant  Medical  Center  101  Bodin 
Circle  Travis  AFB,  CA  94535 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release,  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

INTRODUCTION:  The  impact  of  energy  drinks  on  the  cardiac  rhythm  remains  unknown.  QT/QTc 
interval  prolongation  has  been  known  to  induce  life  threatening  arrhythmias.  We  sought  to  determine  the 
impact  of  5-Hour  Energy  shot  on  the  QTc  interval  after  acute  and  chronic  consumption.  METHODS:  This 
was  a  randomized,  placebo  controlled,  crossover  study  enrolling  young  healthy  volunteers  not  on  any 
medications.  Subjects  received  the  study  drink  (5  Hour  Energy  shot  or  placebo)  twice  daily  separated  by 
approximately  7  hours  for  the  first  7  days.  This  was  followed  by  a  washout  period  of  6  days  and  the 
alternate  study  drink  was  consumed  for  the  final  7  days.  A  12-lead  electrocardiogram  (ECG)  was 
performed  at  baseline,  1,  3  and  5  hours  on  days  1,  7, 15  and  21.  The  automated  ECG  measurements  were 
used  for  per-treatment  and  ITT  analysis  and  analyzed  using  the  paired  t-test.  RESULTS:  A  total  of  24 
subjects  (29+5.8  years)  were  included  for  analysis.  QTc  values  after  consumption  of  a  single  placebo-dose 
were  414+18,  413+15,  413+19  and  417+19  milliseconds  at  baseline,  1, 3  and  5  hours  respectively.  Post 
consumption  of  a  single  5  hour  Energy  dose,  QTc  values  were  415+17,  408+19,  410+20,  and  413+17 
milliseconds  at  baseline,  1,  3  and  5  hours,  respectively  (all  time  matched  inter-  group  p-values  >  0.292). 

QTc  values  after  consumption  of  placebo  for  7  days  were  415+20,  413+18,  409+19,  and  413+22  milliseconds 
at  baseline,  1,  3  and  5  hours,  respectively.  Post  consumption  of  5  hour  Energy  for  7  days,  resulted  in  QTc 
values  of  415+22,  413+24, 415+24,  and  415+21  milliseconds  at  baseline,  1,  3  and  5  hours,  respectively  (all 
time  matched  inter-  group  p-values  >0.198 ).  There  was  no  difference  between  the  PR  interval,  QRS 
duration,  QT  interval  and  heart  rate  between  the  two  groups.  CONCLUSION:  5-Hour  Energy  did  not 
induce  any  significant  changes  in  the  QTc  interval  or  other  ECG  parameters  after  single  and  multiple 
doses  throughout  a  7  day  period.  These  results  may  vary  between  different  energy  drinks  due  to  the 
varying  ingredients  within  them. 


3.  DATES  COVERED 

22  Feb  2011  -  11  Feb  2014 

5a.  CONTRACT  NUMBER 
5b.  GRANT  NUMBER 
5c.  PROGRAM  ELEMENT  NUMBER 
5d.  PROJECT  NUMBER 

FDG20110007H 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

8.  PEREORMING  ORGANIZATION 
REPORT  NUMBER 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
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15.  SUBJECT  TERMS 

US  Air  Force,  Medical  Service,  Medical  Research,  Graduate  Medical  Education 


16.  SECURITY  CLASSIEICATION  OF: 


a.  REPORT 

unclassified 


b.  ABSTRACT 

unclassified 


c.  THIS  PAGE 

unclassified 
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18.  NUMBER 

ABSTRACT 
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4.  Number  of  Subjects  Enrolled  and  Status  of  Subjects 

Twenty-seven  subjects  were  enrolled  and  began  participation  in  the  study.  Twenty-five 
completed  the  study.  Two  subjects  withdrew,  1  could  not  commit  to  the  time  and  the 
other  subject  experienced  adverse  event  of  nausea  and  headache. 

Seven  other  subjects  signed  consent  forms  but  never  actually  began  the  study.  Three  had 
time  constraints  at  work  that  prevented  them  from  participating  and  4  had  pre-existing 
conditions  that  prevented  them  from  progressing  further  in  the  study. 

5.  Number  of  Amendmentfs)  to  Protocol:  9 _ 

Datetsl  of  Amendments;  Amendment  1 .  24  May  1 1 :  Amendment  2.19  Aug  1 1 : 

Amendment  3.  01  Nov  11:  Amendment  4.  12  Jul  12:  Amendment  5. 21  Sent  12:  Amendment  6. 
17  Oct  2012:  Amendment  7.  25  October  12:  Amendment  8.  28  Feb  2013:  Amendment  9.  06 
May  2013 

6.  Funding 

Source  of  Funding:  Surgeon  General  Office 

Funding  allocated  since  start  of  study  $5430.00  Funds  remaining  $0.00 

7.  Protocol  Personnel  Changes 

Have  there  been  any  Principal  or  Associate  Investigator  Personnel  changes  since 
approval,  last  review  protocol,  or  annual  review? 

lEl  Yes  □  No 


- 1 

Name 

Rank 

Study 

Role 

Date  of 

Investigator 

Training 

Staf^ 

Resident/ 

Fellow/ 

Civilian 

Dept/ 

Office 

Symbol 

Addition 

or 

Deletion 

Date  of 
Change 

Michael 

Lee 

Lt 

Col 

PI 

10/16/10 

Staff 

SGQP 

Changed 
from  PI  to 
AI 

12  Jul  12 

Sachin 

Shah 

CTR 

AI 

10/31/13 

STAFF 

SGQP 

Changed 
from  AI 
to  PI 

12  Jul  12 

Nicholas 

Milazzo 

Lt 

Col 

AI 

10/12/11 

Staff 

SGSE 

Add  as  AI 

12  Jul  12 

Michael 

Lee 

Lt 

Col 

AI 

10/16/10 

Staff 

SGBH 

(WHASC) 

Deleted 
as  AI 

6  May  13 

8.  Adverse  Events  and  Unanticipated  Events 

Identify  any  problems  or  adverse  events  that  have  affected  study  progress, 
a.  Had  unexpected  events  been  reported  to  the  IRB?  Q  Yes  Q  No  ^  N/A 

If  yes,  please  describe _ 
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9.  Manpower 

List  manpower  expended  on  this  study 


Rank 

AFSC 

#  hours  duty  time 

#  hours  off-duty  time 

LtCoI  Michael  Lee 

43P 

5 

0 

Capt  Anthony 

Dargush 

43PX 

40 

0 

LtCol  Nicholas 

Milazzo 

43PX 

5 

0 

Mai  Carolyn  Lacey 

44M3B 

20 

0 

Vicki  Potts 

Contractor 

750 

0 

Sachin  A  Shah 

Contractor 

200 

0 

10.  If  this  was  an  EMERGENCY  protocol,  attach  a  copy  of  the  narrative  summary. 
N/A 

11.  Publications 

Were  there  any  publications  as  a  result  of  this  research? 

American  Heart  Association,  Scientific  Sessions,  November,  2013.  POSTER  (attached) 


1/29/14 


(Date) 
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ADVERSE  EVENTS  FOR  THE  5  HOUR  ENERGY  DRINK  STUDY. 


FDG  20110007H 

As  reported  to  the  IRB  at  the  last  continuing  review  January  2013,  the  adverse  events  that  subjects 
reported  during  the  course  of  the  study  are  as  follows: 

7  patients  experienced  palpitations  or  increased  heart  rate. 

6  patients  reported  being  shaky/jittery  of  nervous 

6  patients  reported  upset  or  nausea 

4  patients  reported  headache 

5  patients  reported  sleeplessness 

3  patients  reported  being  lightheaded  or  dizzy 
3  reported  facial  flushing 
1  reported  vomiting 
1  reported  diarrhea 
1  report  of  being  "hyper" 

1  report  of  appetite  suppression 
1  report  of  being  edgy  (not  Jittery) 

Ali  adverse  events  were  resolved  bv  the  time  each  patient  had  completed  their  portion  of  the  study 
no  residual  effects.  None  of  these  were  deemed  serious  or  unexpected. 


G:y05N«f;;JL^jJ;:^lF0;:N?S' 


Impact  of  Acute  and  Chronic  5-Hour  Energy  Consumption  on  Electrocardiographic  and  Blood  Pressure  Parameters 

SacJiin  A  Shah,  PtiarmD;'®  Carolyn  S  Lacey,  M[);»  Vicki  PoUs.  RTI;  ^  Oiristopher  M  Lopez;'  Ian  C  Ridfkxfc,'*  MD;  Micfiael  Lc^e.  prwnnD;=  fliclwias  Mtlazzo,  PtiamiD;'’  AnUiony  E  Darnusfi  PharniD* 

a)  UnivcfSity  of  UK  Pac»f<.  Thooys  J  Long  School  of  PnarmKy  and  Heath  Sckoccs.  SuxrMon.  CA;  b)  OovK  GraTt  USAP  Medcal  Center,  Tra-.is  Air  Force  Base,  Ca  " 


•  From  2000  to  201?,  the  nyrttt  for  energy  dnnts  ncreissed  by  G0^<s,  resvrfwvi  m  mV:s  of  rrere  than 
$12,5  bti'oo. 


IfCTRODUCTION:  TIk  fhpxt  of  energy  drinVi  on  the  cardoc  riiythm  remains  unknown.  QT/QTc  mieivjl 
protoogatxxi  l>«  boon  known  to  induce  l/c  Ihreattwna  anliytlmvias.  We  sought  to  deienmne  the  impact  of 
5  -Hour  Eneryy  sfKt  on  tf «  QTc  mtenral  after  acute  and  cfwonic  oonst/npbon. 

METHODS:  Ths  was  a  randomoed.  pticctw  controSed,  crossow  study  cr-x-’f-ivj  yojng  iieaiyiy  volunteers 
not  on  anif  nedcations.  Sub,‘act5  received  the  study  drink  (5  Hour  Energ-y  shot  cf  pUcebo)  twice  da-V 
separated  by  «ppro«»natefy  7  tours  lor  Uk  first  7  days.  This  was  foTowed  by  a  washout  petod  of  6  days 
afvJ  the  ancrrwtc  study  dnnk  was  consunied  for  the  firssi  7  da^-s  A  i2-ke3d  ek!«rc<ardcgram  (EOG)  was 
perfomicd  at  Uwelinc,  I.  3  and  5  hours  on  days  1,  7, 15  and  2 1.  Ttie  automated  ECG  measurements  were 
used  for  per -ircasncnt  and  FTT  anaVsrs  and  anaVfCd  using  the  paired  t-icst. 


•  Ths  was  a  tandombed,  douWe  Wind,  iikicdjocontrolkxt  crossoser  study. 

•  Ihs  study  |)l.inncd  to  enroll  4«D  sut^ei^. 

•  Inciuson  Ditaia:  leaWry  indrvidu.u's  bjivseen  18  ard  "iO  years  of  age. 

•  E*ch«on  emena:  abconral  hyseine  cardoc  rhythm,  history  of  abal  or  smtneuly  0.111, thmia. 
baseiine  corrected  QF  (QTc)  intcvaJ  greater  Uian  44D  mtkscconds  (msec),  concuicnt  use  of  drugs 
potentiauy  Interacting  w.Ui  either  S-Hour  Energy  dink  or  cRoctrtg  eSearocardogiapnk  or 
hemodynamk:  paramelers.  or  lurvlng  consimed  any  iyj>e  cf  energy  drink  vnth:n  one  week  f»ior  to 
randonwation. 


SCF*  PVittOr«mvlor>{/ grig's 0.-M 


v>*  •  R»i  Rf«.j%uin  r  4u,i 


5-Hour  energy  dd  rset  s-gn-ticancy  provang  ««  gic  eiterval  or  any  cdier  ICG  perametm  after  a  sasgie 
sliOl  or  post  7  days  of  consumpODo. 

A  sifvjtc  dose  erf  5-Hour  Energy  signetontJy  irKtissscd  SBP  and  DBP  txrt  Uie  effects  apfwir  to  dminsh  with 
cliroriic  coTKumption. 

future  stud-s  arc  oecd-M  to  further  assess  tlic  cardoc  effects  erf  energy  drinVs  using  dffamg  products, 
doses,  popuGtons  and  durdtion  of  consunpbon. 


RESULTS:  A  total  of  2-1  sublets  (29»5.8  years)  were  tfictuded  for  a.'Vl^ysis.  QTc  vahKs  after  consi/rption 
of  a  Single  ptxctod.ise  were  -sia.tB.  41J115.  -tiStig  and  417*19  mir*ecofKs  at  bascLne.  1.  3  arvl  5 
ho-uTS  rcspxbvelr.  Post  confcm;ton  cf  a  vng'e  5  hour  Energy  dose,  QT:  vafues  were  4i5ti7,  40Sii9. 
410j20.  ard  413»17  m!  -soccrvds  at  baseirie,  i,  3  and  5  hours,  rt^acirrtfy  (a-'t  tme  matched  r.ter-  group 
P'va'ucs  >  0.292).  QTc  va'ues  aher  corisuavton  of  ptactbo  for  7ds,-$  wefe4i5»?0.  4i3il8,4Ci9ii9.  arvj 
413*22  mJHcconds  at  a»e'-nc  1.  3  arK  5  hojrs,  rtspeclrrtrly.  Post  co'^umpton  erf  5  hour  Ene.*gy  for  7 
Cy,-s.  fcsirfted  «i  QTc  vafuesof  4i5i22.  413*24,  415*24.  and  415*21  mirasooirvls  at  toseine.  I,  3  and  5 
tioufs.  resprxtivdy  (aH  ime  nv3:clK:d  inter-  group  p-va'ues  >0.193  ).  Tl-ere  was  no  dffetence  between  llie 
pa  inler\-jt,  QaS  du'aho'i.  QT  intervj!  and  l>cir,  rate  bcTACvn  ti»e  two  groi^ps. 


CONCLUSION:  5  Hxr  Energy  dd  not  »v3uce  any  sgn'eart  tlwnges  n  trie  QTc  mterva!  cr  other  ECC 
Ckjra.Tw'm  after  vrujVj  and  mu'Ople  doses  th-oughout  a  7  day  pcrcd.  7><sc  ris:/ts  ruy  vary  bCTwetsi 
d4?erert  energy  CnnVs  due  to  U<  vjry.ng  w  thJi  then. 


^Maximum  post*dosing  change  from  placebo  1 

Change  (p^alue) 

jQIC  interval  (Day  1)  | 

•5ti8msa:(p-0.J07)  1 

1  QTc  interval  (Oa-y  7)  j 

6t20mscc(D-0.1l4)  I 

ISystWc  WoodpressarefDty  1)  i 

4s8fnfrttg(p-0  034)  i 

ISySCWc  Wood  pressure  (Day  7)  1 

j  Dosto'd  bSood  pressure  (Day  1 )  | 

3!5mritj([>.0  0i])  ! 
2i  4  fnmf{g(p»0.03t)  1 

t  DJVtO'C  Wood  pressure  (Day  7)  | 

_  3^4  iriy4g(p«  0.241)  1 

•  DifliTtmccs  in  PR  intervat,  QRS  duration  and  hem  rate  between  the  two  groups  woe  non  sigmfeant. 


The  nunrfier  cf  cmergcfcy  department  vists  enoVing  energy  danVs  lias  been  steadJy  resiog  from 
10,068  in  2007  to  20,733  in  201 !.  Of  these  visits,  5SH  titvoJved  only  energy  dnnks  while  Oie  foma^nlng 
42%  mvoived  energy  dnnks  In  combination  with  oilKf  substances. 


There  haw:  been  reports  of  atrijt  |.bfiJlalion,  Takstsuba  can!  omyopathy  and  sudden  c.vtSac  deatlis  In 
fieakhy  indivdu.»K  after  energy  drink  consi/npoon. 


The  FDA  does  not  regulate  nutrxcuticais  as  rgorously  as  new  drug  entities  and  tiie  safety  of  energy 
dnnk  consumpoon  needs  furtficr  cw|>ioralion. 


The  gail  of  tins  study  a  to  assess  tfie  acute  and  ctironk  effects  of  S-Mour  Energy  consumption  on 
clcctrocanliugiajrfic  and  licmodynamiC  parameters  In  bcollfry  human  subjects. 


Twenty  four  suti/xts  were  fcxJudcd  for  anaJysfs: 


Endpo  rts:  QTc  ntervaf,  o-ffee  systcK  Wood  pressure  (SB?),  office  didsto'c  Wood  pressure  (DBP). 
ambulstsry  SAP  and  D3P,  PR  oterva’.  QRS  oempfe*  duraUio  and  heart  race. 


•  wwi^.  ssrjj  jdjl,* 

•  6S4j^}0«ct« 


Intcfvcnion:  2  shecs  sesu-ated  b, 
7  lours  of  crfficr  5-itour  Energy  ck 
ma*-ch  ng  ptacctu  daiV  for  7  days. 


12‘iead  EGG  and  office  Wood 
pressure  were  mp.tsurcd  at 
txKdne  and  at  I.  3  arO  S  hours 
cost  conSifPption  on  dsys  1.  7.  15 
and  21. 


Imergroup  comparAons  were 
performed  using  a  parnl  student's 
tlcst. 


Cpe  •  rv«s  eci-»^<o>i  ct  *r^t  cjm 


Cr>  •  tfi'T./'VSew  7  r»w 


